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been found between esophageal cancer and consumption of fresh fruits
and estimated intake of vitamin C, based on correlational and case-
control data (Cook-Mozaffari, 1979; Cook-Mozaf fari et^ al., 1979;
Hormozdiari et^ ad., 1975; Joint Iran-International Agency for Research
on Cancer Study Group, 1977).
A protective role for vitamin C in laryngeal cancer was also
inferred in a case-control study conducted by Graham et_ auL. (1981).
These investigators found an inverse relationship between cancer risk
and indices of both vitamins C and A, after controlling for cigarette
smoking and alcohol consumption.  There was a similar relationship for
vegetable consumption in general, but not for cruciferous vegetables in
particular.
Wassertheil-Smoller et al» (1981) recently reported a similar
inverse association between~~vitamin C consumption (calculated from
analysis of 3-day records of foods and a 24-hour recall) and uterine
cervical dysplasia in a case-control study of women in New York. The
findings persisted after the investigators controlled for age and
sexual activity in the analysis.
In contrast, Jain et al. (1980) found no association between
vitamin C consumption and colon cancer in a case-control study based
on quantitative data obtained from dietary histories.
Experimental Evidence
Vitamin C has also been studied for its effects on cancer under a
variety of experimental conditions.  The simplest studies are those
that have demonstrated that ascorbic acid can prevent the reaction of
nitrites with amines or amides to form carcinogenic nitroso compounds.
Ascorbic acid effectively competes for the nitrite, thereby inhibiting
the formation of the carcinogenic nitroso compounds (Ivankovic et al*»
1975; Mirvish, 1981; Mirvish e£ al., 1972, 1975).  Investigations" of
this phenomenon in vitro and in vivo have been published by a number
of scientists.  In a prototype in vitro study, Mirvish et^ al. (1972)
demonstrated that ascorbic acid inhibited formation of nitroso com-
pounds resulting from the reaction of nitrites with oxytetracycline,
morpholine, piperazine, NHnethylaniline, methylurea, and dime thylamine-
In subsequent in vivo studies, they showed that ascorbic acid inhibits
formation of nitroso carcinogens in mice (Mirvish et^ a.1. , 1975).  In
their experimental model, Swiss and Strain A mice were fed amines or
amides in the diet and were given nitrite in, their drinking water.
Under these conditions, pulmonary tumors developed. The addition of
ascorbic acid to the diet resulted in a marked inhibition of these
tumors. Ascorbic acid also consistently produced an inhibitory effect
in other in vivo studies when nitrite and amino compounds were admin-
istered by the same routes (Ivankovic et al.31975; Mirvish, 1981;
Rustia, 1975).
The effect of vitamin C on carcinogenesis resulting from exposures
to already formed carcinogens is not clearly understood. Experiments
to study this are complicated by the fact that the guinea pig is

